INTRODUCTION
The reduction of rotor noise is an important goal for both civilian and military helicopters. Among the many contributors to rotor noise, one of the loudest and most annoying is called high-speed impulsive (HSI) noise. Impulsive noise is characterized by a strong acoustic disturbance that occurs over a very short period of time.
The production of HSI noise is strongly affected by a phenomenon known as flowfield delocalization.
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Delocalization occurs when the rotor speed increases to a point where supersonic flow on the rotor surface connects to the supersonic region beyond the linear sonic cylinder. The sonic cylinder is defined as the surface on which the relative speed between the undisturbed freestream and an observer on the blade has a Mach number equal to one. An example of delocalized flow is shown in Fig. 1 . In this case, the fiowfield is not delocalized when the hover tip Mach number, Mr, is less than 0.9. Delocalization occurs when Mt is increased beyond 0.9, and the acoustic signal shows a dramatic increase in strength.
Once the flow on the rotor has delocalized, the surface shock is free to propagate to the far field with little dissipation. The resulting impulsive signal is perceived as a loud periodic "popping" sound. The delocalization phenomena is highly dependent on nonlinear transonic effects that occur near the blade tip.
For this reason, linear methods [1] , that are based on the Ffowcs Williams and Hawkings equation [2] , cannot accurately model this type of noise. 
Here, R is the radial tip location and K is a constant that is determined from the computed solution on the mesh that is ready to be adapted. Eq. (2) is an excellent representation of the behavior of the acoustic wave for HSI noise. An example of this is shown in Fig. 2 . In this figure, computed pressure data for various meshes is compared with the curve fits obtained from Eq. (2) . For this case, Mt = 0.95 and the acoustic flowfield is delocalized.
Each of the three meshes in the figure has a different resolution in the region of the acoustic wave. These meshes will be described in detail later in the paper. It is remarkable that the curve fits from Eq. (2) Based on the curve fits for HSI noise, we can 100- Mesh adaption for the Mt = 0.88 case proved to be more difficult than for the two higher-speed cases. This may be due to the fact that the acoustic wave for the Mt = 0.88 case is not delocalized. The straightline curve fits for the second and third meshes do not agree well with the data for 1.2 < r/R < 1.6 and it is expected that the error estimates will be underpredicted in this region. This is confirmed by the error contours for the second mesh in Fig. 7 . The region from 1.2 < r/R < 1.6 is not targeted for further refinement.
However, both the blade surface and the far-field acoustic wave have large error values.
The first mesh refinement for Mt = 0.88 case resulted in a grid that was similar in size to the Mt = 0.95 case. After viewing the resulting error contours for the second mesh in Fig. 7 , a large number of new grid points were added at the next coars- 
The relevant terms in this equation can be described with reference to Fig. 8 . Here, the observer is located at _ with time t. The distance between the observer and a point on the Kirchhoff surface is given by 14, and 0 is the angle between _"and the normal _ to the surface. P, P,, and PT are the acoustic pressure, and its normal and temporal derivatives, respectively, on the Kirchhoff surface. All pressure values and derivatives are evaluated at the time of emission, also referred to as the retarded time. Finally, Fig. 11 ranging from nondelocalized, to slightly delocalized, to fully delocalized.
The overall adaptive-grid scheme works best for the two delocalized cases, which is not 
